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(57)Abstract: 

PURPOSE: To obtain the simple constitution by 
arranging a plurality of permanent magnets so that the N 
and S poles are arranged alternately, along the shift 
direction, on a plunger, and installing stators which are 
magnetized by different DC electromagnetic coils and 
have the interval between magnetic poles which is 
different from that of the permanent magnet, outside the 
plunger. 

CONSTITUTION: A plunger 7 is formed by superposing 
cylindrical permanent magnets 7a - 7d t and the S and N 
poles of each magnet are arranged alternately. Spacers 
16a and 16b made of nonmagnetic material are inserted 
at a part of the stators 14a and 14b which is faced to 
the plunger 7, and the stators 14a and 14b are divided 
by the spacers 16a and 16b, and the stator edge parts 
opposed to both sides of each spacer 16a, 16b form the 
S pole and N pole of the magnet. Each polarity of the N 
and S poles of the stators 14a and 14b is changed for 
the plunger 7 by the electromagnetic coils 15a and 15b, 

and the gap between the tapered part 5a of a needle valve 5 and a valve seat 4 is changed and 
flow rate is varied by vertically shifting the plunger 7. 
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